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ABSTRACT 

PURPOSE: To improve the resolution and the focus depth at projection 
exposure of a circuit pattern, etc. 

CONSTITUTION: The illuminating luminous flux from a light source 1 is 
applied on an reticle 16 through a plurality of fly ! s-eye lens groups 11A, 
11B, 11C, and 11D being separated from each other, and a reticule pattern 
17 is projected and imaged on a wafer (photosensitive substrate) 20 by a 
projecting optical system 18. Each emission end side lib of the fly's-eye 
lens groups 11A-11D is conjugated with the pupil 19 of the projecting 
optical system 18, and the center of each fly's-eye lens group 11A-11D is 
provided movably at the position eccentric from the optical axis AX. High 
resolution and large focus depth promotion can be accomplished, and also 
the uniformity of the distribution of the illuminance on the reticule can 
favorably be maintained. 
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x^A&^£#&#^w-T?&a£* i^*;w** 
— >m*v<Dmmt%—&&— is its * ^n^coT 5 ^^ uv^ 
y?4T4 u>xn^m-r^m^<Dmmm^ 

y 5474 u>xmtvxmsx\t4m<^y 54741^ 

>X*11A, 1 1 B, 11C. 1 lD€jftk*>&»l£ 

754 74 V>X&\ 1 A, 
1 IB, 11C, 1 1 DCD^te, !§18 lC7*Ujfc<J: 

as, gmc&^-c, 77-rr^i/>Xii ia, ii 

B, llCv HDliM8 0A, 8 0B, 8 0 C, 8 

0DiciOfii*sn, :n^M8 0A, sob, so so 



^3^4- 2 2 5 5 1 4 

14 

C, 8 0Dti?ef:^7 0A, 7 OB, 7 0C, 7 
0 D$r^UToJS!l§W7 1 A, 7 1 B, 7 1 C, 7 ID 
fcJ:D3fctf3tl*. ££>3£#l£7 0 A, 7 OB, 7 0 
C, 7 0DtaW£!j»*7 1 A, 7 1 B, 7 1 C, 7 ID 

ftl::#l£^1iB£ftoT^£. limm* 7 1 A, 7 

IB, 71C, 7 lDBffcfc, ®m#4 K7 2 A, 7 2 
B, 7 2C, 7 2DIC»'3TpIJ» v C»0, fi£oTf@*» 
7 7^7-fW>Xil 1A, 11B, 11C, HDfi 

[0057] ta8, &zfm 9 \z7xvfty 54 7 4 u>x 
pi i a, i i b, tie, ii ncD#{fr@ GfcWts 

^fcWJB^T^fct&rK &754T4 U>Xm 

&inz^\zv^2)W2->\zx®-$-%®m <Ait 
t-rn«<fc^. »^7 7-f7^fi/>xs©w 

fcJgCDjH**!*, 010, 011 (A), (B) , 

(c) , (d) &m^xmw-?z><, si ofi^-f r< 

1/>XP1 1A, 1 iB^^w;W->i7tT 
<D%ft*Wk-&mz&t>-fmx'3br>. yy474V>xm 
i icdw^^^j^mi ib#, \s9-9ftrn9—>i 

7^)7- , JlMI12ct-S[lT^, tfcil^t 
#^&^-UX^0[)^t^eL'a6^V>X, 
\*V>Xm*. -&<DU>X1 5iUSt)LT$.^ 

s^ic v>xi s<oy 54 74 u>xm^j^^y 5 
rat, v>xi 5©u^jww*j&#sv^a^— 

[0 0 5 8] [31 1 (A) , (C) «^tcw^^;PA^ 

-> i 7 *tc?£j£3n£— aM*©/**— >©«€*t>*r 

^111 (B) 1 (A) Ol/^JP/^ 

1 1 (D) 1 (C) <DV5*9)Vrt# — XDm&lZ 

Mtmt*&7 54 74u>xm<D&m (&mfc&y547 

[0 0 5 9] m 1 1 (A) ti, ^t>$>Z> l#Ljtv4>7 

v^TY^ic^JcMrx, *n*>tfxj7Wzvy?-p 
xMMimizft/u-c^&o z.<Dh%. m*<oy54r4u 
>xmomm&m\tmi 1 (b> tc^-Tct^^^-ux 

3E»lfifl*lCteSUft:Y*[fii©|R^LaJ:. &^L3 
-t<D&M<DQLmtt£Z>o mil (B) ttU^^A^y^- 
>17CW7-UX^iI12c (lib) 
AX»^0t*r), ^o, I12c^I^ 
X, Yte, fej-^|pJ^^U'^^;W^->l 7^fc® 
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1 1 (A) t^-{!LT*5. £T, 01 1 (B) \Z& 

comma. /3tla = i3-C*0, A &®^&^<>: Lfc<2: 
a = /?=f • (1/2) • U/P) - 
a, £ £ f * s i n $ fc&taimftf. sintf> = 

mfti$<D&m'b) fSLWiw&ftLa* L&±\z$>n&mi 

1 (A) izifk-fpn^n >r xn&~>iz# 

o xmmytt ± i *0*f3teo5 %<o^ ^—^t<o2 
>t> kx^-x/^~> (teai i (a) ) icarrs 

[0 0 6 0] &teiai i (O i^*;w**->a« 

O, ^*->CQX#|r) (^fRl) fcfy^Px, 
m%\%) ^y^Py^otl^. 1211 1 (D) ?i 

Tfco, 011 (c) chco^m i 

(A) , (B) 0>ro&i^|i;-e&«6„ Si 1 (C) 
fr7xjjfaV>mn& (X:Px, Y: Py) 

7tJjfa\zmvfyt&5%*.~Tz>. mn (o <D%\$2$:7£ 
rt?->\z&^Th\B\$ryttp<Do&®mytt± l&mm 

Tfti&Axfr$im$ffm£:U2>£'5iz'?n& m&m 
t^tts^t^t^s. mi i (c> c?>/t^-> 

T«X^r&I<7)tf^^«PxT*e^6>01 1 (D) 
-fftK, a=0=f - (1/2) ■ (A/Px) 

s::<h#-e£3. mmz, r = £ = f • (i/2) . 

(A/Py) t^^^Lr, L €±JC#^^-fr-f 
tO 0 6 1] JM±, 011 (B) , Xtt (D) l^Ufc 

u^;p/t*->i 7\zx*ti'f*t, to%dtmtt9bi&ft 
Do £u + l#tmfrft/&#D R £fctt-l&m#r3&£# 

D <n^?nfr-?jtlfr. 1 8 f^CDStPT 1 9 

tlTEIl 1 (A) , X\t (C) fc*L/fc2«©^ft* 



(9) ^W¥4- 2 2 5 5 1 4 
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x&tD^foz&m-rtitf*.^. ttzmi i (a) % 
(o <Drt$->m\z. >mt7,^-xm<Dtt & 

0#^«fi*tfii± i5Jta»3'lt3Wi<ft«. z.<o?z®, ±i 

Tftt&Axfrzmmmm£zsLZ>£5iz{sT*>^K 

[0 0 6 2] V*>7 fynz-y \ 7^01 1 

(D) <DpU< 2^C7C(7)^f4/^->^ty^^ 

ill Q-b-C^COl^CQO^tpI^^^^^^UT 

x^ft m\Jj\*i) \zftft?%^fr&±<nft$:mmyt!£ 
ftt. rum (^2^rai) \zft*rr&i&&ji<Dmx® 

^ &yt&Mzzi[sT2&K<Dn?-><Dmm*&mzfT5 
ot, ^2^rs]^^-r^>^isj^^©i^<h, # 

J^cO0^lHl^^i:0D3^^ Ml9l:«iAX 

9t (i-D<Dy^^r^u>xm) o&m&mHi-rnitt.s: 
mx&. mn (d) ^T^^^T-ri^^^^fi: 

I^PC, Ptj, Pk, P/iC0V>Tn^t— Ife^ti-S 

e) co^^T&-5^a?)X^, Y^ov>i"nco/^^— 

[0 0 6 3] h(C*5ViT2^C7CA^— >tUT 

w-^^jvJi©^— «f^fic2^7c©^rpHi^*rsyi^— 
ic ^ & £ ^ftte *r s cd/ ^ - > anwe *r ^> 

&m \z & v tc m& £ mm v retime t ur ^ <t v 
[0 0 6 4] ^(D^^-fr-r u->x^co{itet^ 

50 LTfttStfc^ Clco««:J|l*fls©fca6<0^a5#tt 
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L^MfaftX'^? )V\Zl$\sXm&Xt£^£.. -?xA2 0 
frizzy hTSiv^f^^^T*. zm^Erihf-6 

[o o 6 5] n±o. &y?474 v>xm\z%M (4> 10 

>bWd zfornvtct %®&yt¥%k 1 8 <oytm a x 

tlfc^i <D7-Ux^&®p*j-ccoftg 

mikxm m\ 2) fc^oraeu nz™m\mm™m 

[0 0 6 6] SeCgg^, #IAtfnf@ (n [£§£*&) 

mz (n-m) moy^-i 74 u>xm\$mmvts;<T 
(n-m) moyy-in u>xn*&m\^t&< 
-rz%>\z\z. (n-m) moy^^T^i/yxmn&m 

\zmyc^ttl 0, Xtil 2£^ttx*3m;m\, Xftz: 

<Dtz&y : ?<iY-iu>xm<D&m\zmmyt&m*'rz> 
yt¥mm> ceo (n-m) m<oy^474u>x^z 

$ktp*fr?J:t>t5i^mzLX&< t£\,\ 
[0 0 6 7] MXI&ttl 0, X\Z1 2\Z&yz>471\s 

>xm<n®m\zfoVTmn&nGLm&^&x&zz£tf 30 

M^LVi. &2>\<m&y5474U>X<D&W\Z)feCX 

m^myt^^m^z^vx^xh^K itr^ m 

9f:^Uc^0, #77-f7'fl/>Xlfl 1A, 11 
B» 11C, llD^jtt^8 0A, 80B, 8 

oc. 8 oD&^n^nmytm&s 1 a, siB^tt 
wt, is^gE^i 2<Dmm*, 7 7^r-fi/>xg 

x, m*v>fty5'{7'ti'>xfcmzmfcx$2>o £ 
fc. s-ft^ras ia, 8 ibh ^^K^r^r 40 
-Dirtxxuzt, &yyir-(i>>>xm<D&W)mm\z-$ 

[0068] £k±<DmMmzi&x \ ytrnteAm^y-xi 
&m^x&wvit&* m^mm^^^u-i?- (x^ 



4#M S F 4- 2 2 5 5 1 4 
[0 0 6 9] r7^-Y 74 V>XP1 1 A. 1 1 

b, lie, i \ T><D%m®m$m\ \ ^mz, &m 
m*ytyT^rt-$L / $<Dy£mimtt*m^z~£x, m 
wyt<M%-fc*fju?xb&i<K &%w**?zw(DmM 
mxw:m^nrzyy^7^u>xmi itmwz, 

\zy?4 74vyx (a&> my 54 74 u>X) 

ji-i > ; r?v-*~&m^x, mmytcym-it 

fcfr&oTfc&V^ ZOt&my'y'i 74 ]s>Xte. _L 
1&7 54 74 l^>Xf 1 10>3fcMflMj5S1 1 ail£^-r 

2K^Lfc®ifite^/^->5, X^6J;Dt>7fe^ 

[0070] $ ^KSij^^r-r i^x^i^xxv;* 

1 8©^xA2 OJiTro^^^rt^fPlttT 
£*a6fctf-A 1 0 0 A&f&UL, ^©HUtf-Al 0 0 

b £ ~r ^> ^ a it ^: c^> ^— h y * - * x -t > it- s ^ 

©J^>t^^ 1 8COmB:^mt(7)XflllAX^CDm^ 

0 *ffrmt & Z X^— 1 1 0 CD*:—? 112 # 
$fflT^c ^nirJtoTZXT— v 1 1 OttXYXr- 

yl i4^UTJhT^r&l (^Hb^lnj) icWftU ^fc 

^r->?i i o**^»ip*K3t^rRiK*w»3nfcaia 

K£^^^^Cli:^T#^o ^W#^fi, 1 8 

&^tz?4 70^vrt-X%^n\mx&Z> 0 
[0 0 7 1] [315 (A) lis Z7f-yl 1 0£>l8ft 

S (dose) fl*|f, *^tt#ft****U 0 1 5 
(B) ttHi5 (A) co<t-5^*$^Jta&cozx-r 

-/l 1 0<D^#^^-r. 015 (A) , (B) £ 
fcffitAftZ (^W ^^10^iAM^U 015 

(a) <D«wtt#ft«i^^L, 01 5 (b) nmmz 

o li^h7t-^XtlT&S s 
[0 0 7 2] ZZXte&mZo ]^&±TCCtWX¥3Kl 

+ Zi , -Z, T^lii^^^t^LV^^MtCL, 
OfKO&g+Za - — Z 3 (OttHTtt#ft«**/hSa: 
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Z 2 tyt^ i; -So 

[0 0 7 3] Z4>£*>IZ* ^jA 2 0 OWTs hBtC# i0 
35) (2 • A Do f ) S««tJ»nfc2 

XCONA0. 4 2) \Z$Lftz/yhl' : ??)\/&M2t-'&t) J t£ 
0, 4 0%?ggrc&<5«, ^ntr 

0 . 2 5-0. 3/z m*i£#^ b n, 30 

[0 0 7 5} 

zm\z&n& -r-?iz*m{*±mim-?mim*<o&&m 

mmiiikiP*iuttsL%. 40 
[0 0 7 6] 3 6fc*3S9ra^ mwit^ftftn^TsV 



!^W4- 2 2 5 5 1 4 
h%mmz&T^ZZL£iflU^£^ft%}& 

[©l] 1 (^^{^^^MSSO 

[0 2] 7^>T7>rW>X*^co5fiW%©IR^OfBl 

[si 5] yy-< T^u>xm^v>mmyt<D#k*ik<Dm4 
[ei 6] ^^-f y< u>xm^<Dmwyt<om*{t<D&5 

Ms] 4^£0R/g&7 5-T7-r u>x&<Dmw£, -eco 

[S9] g| 8 ©HlS**«t4iB^6*fcH7» 
[010] 7 7-f7-fl/>XP*^SMf^*T(D)t 

mi i] (A) , (o te-vxzMzmi&zftftxs^ 

9)Vn$ — ><£> — ^^r^^^MiaTfe^o (B) , 
(D) (A) , (C) ©**fc*KSb&H#«ffifc:fe 
l/>XS*<0EfS£18OT£m?£5o 

[0 1 3] ^3feC0«S&l!»^*B(O*J«*^-rBrT!* 

[ei 14] ^Bmmytmm^o^nx'r-^moom^L 
9 u>x^ 

11A, 1 IB, 11C. 11D 7?-f 7-f U>X* 

io, 12 i^&w c&my-oi'?-) 

15 ^3>5 ? >-»i--^>X 
1 6 V^-$)V 

1 7 w^;i^t^-> 
is 

19 i 

2 0 >)iA 

7 1A, 7 IB, 7 1C, 7 ID pJ$j8&1* 
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(12) ^4-2 2 5 5 1 4 
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(13) 



1frffl¥-4-2 2 5 5 1 4 
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(14) W4-2 2 5 5 1 4 



[013] [015] 
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